Surgical ligation of patent ductus arteriosus can be performed safely by following standard steps of operation. Familiarity of the anatomical landmarks and simple precautions result in high degree of safety. The technique of surgical ligation varies with the age of the patient. Surgical ligation of ductus is associated with well-recognized complications, although they occur only in a small number of patients.
| INTRODUC TI ON
A patent ductus arteriosus (PDA) is an abnormal persistence of the fetal ductus arteriosus in the postnatal period. 1 Embryologically, it represents the persistence of the distal portion of the left sixth aortic arch. 2 The PDA is usually a left-sided structure arising from the junction of the aortic isthmus with the proximal descending aorta and ending at the origin of the left pulmonary artery. In case of right aortic arch, the position of the PDA can vary widely. 3 Depending on its size, a PDA can cause congestive cardiac failure, pulmonary hypertension, or even endocarditis. A large PDA in the neonate or preterm infant can result in diastolic steal of blood from the coronary and splanchnic beds resulting in acute renal failure or necrotizing enterocolitis. 4 The pulmonary over circulation also results in increased ventilatory requirements.
| Diagnostic studies
Chest x-ray usually demonstrates pulmonary plethora with an enlarged left heart. Echocardiography is usually diagnostic of PDA. MRI or contrast CT is useful when the aortic arch is abnormal and the PDA is in atypical location. Cardiac catheterization is indicated in the older child with large PDA to assess pulmonary vascular resistance. • Pulmonary artery hypoplasia.
| Indications for intervention
• Pulmonary atresia.
• Tricuspid atresia.
• Transposition of the great arteries.
• Aortic valve atresia.
• Mitral valve atresia with hypoplastic left ventricle.
• Severe coarctation of the aorta.
| Surgical technique of PDA closure in the neonate
Dr. Robert Gross did the first successful closure of PDA in 1938 at
Children's Hospital of Boston. 6 The standard technique of closure of ductus in a neonate is described here. The patient is placed in a right lateral decubitus position. A roll is placed beneath the axilla. The muscles are approximated in layers using a running absorbable suture and the skin is closed. 3. Never handle the ductus directly during dissection.
4. Always identify all the surrounding structures including the arch, the left subclavian artery, and the descending aorta to avoid inadvertent ligation of a wrong structure.
5. During test occlusion of PDA always confirm rise in systolic and diastolic blood pressures with persistence of pulse oximeter tracing in the lower limb.
| Variation in surgical technique for older patients
Modification of surgical techniques may be necessary depending upon the age of the patient.
• Beyond the neonatal period, the ductus is a firmer structure and can be divided between ligatures.
• In older children, the ductus can be divided between clamps and the ends closed using a running prolene suture.
• A subtraction technique may be necessary for surgical closure of hypertensive ductus. • In adults, the ductus may be extremely calcified and may warrant a period of circulatory arrest for closure.
| Endoscopic closure of PDA
Video-assisted thoracoscopic surgery for closure of PDA was first described by Laborde in 1993. 7 It has become popular in the last decade with the following advantages and disadvantages.
• Improved cosmetic appearance.
• Reduced pain and discomfort.
• Significant learning curve exists.
• Expensive.
• Higher incidence of residual ductal flow and recurrent laryngeal nerve injury.
| Risks of surgical closure of PDA
These include the following.
• Bleeding.
• Injury to recurrent laryngeal nerve.
• Rupture of lymphatics and chylous effusion.
• Inadvertent ligation of the descending aorta, arch, or left pulmonary artery.
• Residual ductus.
• Postligation syndrome. 
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